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PREFACE
}
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5 The Department of Defense (DoD) has a long history of problems with the acquisition and D
]
0
support of test equipment. In a previous report, Test Equipment Management, January 1985, we l
-
summarized the nature and extent of the underlying problems and recommended the Assistant -;
b :-,
Secretary of Defense (Manpower, [nstallations, and Logistics), ASD(MI&L), take the lead in effecting s
needed improvements. The ASD(MI&L) concurred with that recommendation and established a
"DoD Test Equipment Management Improvement Program” under the overall guidance of the X .
rd
e
Maintenance Directorate. This report recommends a set of actions for that program. *
-\’.
The report is published in four volumes. Volume I presents a program of action for improving
-
test equipment management and support within the DoD. Volume Il reviews previous studies and e
X
F\_
initiatives pertaining to test equipment management and support. Volume III describes how the ::—
Military Services are organized to carry out that management and support. Volume IV reviews and -
assesses the adequacy of related DoD policy. '::
Throughout the report, all references to military organizations apply to the situation in early ::-
1985. Subsequent organizational changes, such as the Navy's disestablishment of the Naval Material h
Command and the reorganization of Naval Electronic Systems Command into Space and Naval \..'_
S
LN
Warfare Systems Command, are not reflected in the text. As a result, several old office symbols and N
“~
'
references are used. Similarly, several events that have taken place after mid-1985 with regard to
test equipment management and support may not be included. R
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1. INTRODUCTION

|

This volume reviews and comments on the major studies undertaken in recent years to improve

test equipment management and support. Its purpose is to illustrate the complexity and persistence

of the *test equipment problem™; the different solutions emphasized by the Military Services: the
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difficulties encountered in implementing joint or coordinated actions; and, by implication, the
problem areas that either have not been addressed or are receiving inadequate emphasis within the
Department of Defense (DoD).
TERMINOLOGY }\V

Each of the Military Services, as well as the Office of the Secretary of Defense (OSD), uses its
own nomenclature for test equipment. Throughout this report, we use the term “test equipment” as a
specific category of support equipment; i.e., electric/electronic test, measurement, and diagnostic
equipment (TMDE), defined to include manual electronic test equipment (ETE), automatic test
equipment (ATE), test program sets (TPSs), and calibration equipment (reference and transfer
standards and associated equipment). Each of these four categories of test equipment can be further

subdivided as shown in our taxonomy for test equipment classification (Figure 1-1). That taxonomy is

somewhat nonstandard in that the term TMDE, as used by the Military Services, frequently includes

]

built-in test software/equipment (BIT/BITE) — a category bevond the focus of this report. We also
exclude two other categories of test equipment. automated job performance aids (support equipment
that differs from test equipment in that it is not hooked up to the prime equipment) and physical/
mechanical test equipment. While the latter represents a significant portion of the test equipment
inventory, its management and support are considerably simpler than those for electric/electronic
TMDE.

ORGANIZATION

This review of key studies and initiatives is organized by sponsoring organizations, starting

with OSD (Chapter 2), the Congress (Chapter 3), the Joint Logistics Commanders, JLC, (Chapter 4),
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and the Military Services (Chapter 5). The text consists of summaries of the studies and initiatives,
supplemented with observations on implementation status and results, insofar as available. The

recommendations of selected studies are presented in tabular form in the Appendix for easy reference. .
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2. OSD EFFORTS

The OSD has sponsored three major efforts aimed at improving test equipment management:
(1) a study conducted from 1974 to 1976 by the Defense Science Board Task Force on Electronic Test
Equipment (also known as the "Fluke Committee” after the chairman of the task force) and
associated efforts to implement the recommendations: (2) the activities of the "DoD Ad Hoc TMDE
Standardization Working Group,” which was chartered in 1980; and (3) the actions undertaken to
implement Acquisition Improvement Program Initiative #30, “Improved Management of Support
Resources for Selected Weapon Systems,” beginning in 1981.

DEFENSE SCIENCE BOARD STUDY

In October of 1974, the Director of Defense Research and Engineering and the Assistant
Secretary of Defense (Installations and Logistics), requested the Defense Science Board to establish a
task force to review acquisition and management of ETE within the DoD. The task force was
chartered to examine the potential for greater use by the DoD of commercially available ETE in order
to achieve economy and reliability benefits over ETE built to military specifications, and to recom-
mend policies and procedures that would maximize these benefits. After conducting its review, the
task force, chaired by John M. Fluke, Sr., and composed of representatives of industry, Military
g Services, and the OSD, submitted a report to the Secretary of Defense ! That report contained

28 major recommendations addressing problems in four broad areas: requirements, procurement,

logistics, and management.

. &

The task force defined ETE to be “all electronic devices used te measure, gauge, test, inspect,

diagnose or otherwise examine materials, supplies, and equipment to determine compliance with

IThe Task Force on Electronic Test Equipment, "Use of Off the Shelf Electronic Test Equip
ment to Reduce Costs, Shorten Leadtimes, Assure Reliability and Simplify Logistics” 1 Washington,
D C  Defense Science Board, Office of the Director of Defense Research and Engineering, February
1976).
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requirements established in technical documents.” It furiher subdivided ETE into off-the-shelf ETE,
which is equipment in regular commercial production, and modified off-the-shelf ETE, which is
equipment in regular production but modified, however slightly, to meet DoD specifications.

The recommendations of the task force, by problem area, are presented below.

Requirements

The task force recommended several actions to improve the ETE requirements process.
First, it recommended that early major system reviews consider the support costs of the associated
ETE needed to perform mission requirements. It also recommended that DoD policies and procedures
for acquisition and support of ETE, which encouraged use of the system prime contractor and sub-
contractors, be reexamined to assure that this approach was the most economic

The task force found that the Military Services were not sharing the “lessons learned” in
major weapons system ETE. To correct this situation, it recommended that formal procedures be
established to promote sharing of “lessons learned,” both within and among Military Departments.

The task force also found that the Military Services frequently used military specifi-
cations for ETE when off-the-shelf equipment with similar capabilities was available. As a conse-
quence, they incurred increased acquisition and support costs, delayed delivery, increased likelihood
of developing obsolete ETE, and more operational, maintenance, and calibration problems. As
corrective action, the task force recommended that the use of military specifications in areas where
off-the-she f ETE can meet the requirements be justified and reviewed. It further recommended that
military specification MIL-T-28800C ("Test Equipment for Use with Electrical and Electronic Equip-
ment, General Specification for”) be revised to encourage procurement of off-the-shelf ETE.

To improve the compatibility, versatility, and usability of ATL, the task force recom-
mended that joint DoD/industry guidelines be developed for the design, development, acquisition,
use, and support of ATE. The task force also recommended that the DoD include testability as a
design consideration in weapons systems and subsystems, select a common ATE software test lan-

guage, and require that ATE purchases be justified on both economic and technical grounds
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ETE manufacturers routinely obtain commercial market information by soliciting
potential customers, attending electronics industry meetings, and studying advances in electronics
technology. Those manufacturers cannot use the same techniques to anticipate the DoD’s require-
ments. In recognition of this deficiency, the task force recommended that a formal program be under-
taken to define equipment needs early and make the information available to industry.

Procurement

In the area of procurement, the task force found that the procedures for DoD purchase of
off-the-shelf ETE were unnecessarily complex and costly. It recommended use of multiple-award
Federal Supply Schedule purchase methods to reduce costs, save time, and simplify the process. A
minority recommended that the multiple-award Federal Supply Schedule method be required for
purchase of off-the-shelf ETE.

The task force also found that contracts for off-the-shelf ETE were generally awarded to
the lowest bidder in acquisition cost rather than to the lowest life-cycle cost offerer. To correct this
situation, it recommended that the guidelines for evaluating ownership costs of ETE be improved and
that those costs, in addition to bid price, be considered in awarding contracts.

To provide increased flexibility in the procurement of ETE, the task force recommended
that DoD procurement policies and practices be revised to encourage the use of bid samples and to
allow consideration of a manufacturer’'s capability to provide spare parts as well as technical and
service support after the ETE is purchased.

To reduce the proliferation of different makes and models of ETE, the task force recom-
mended that the DoD prepare guidelines for standardizing on specific off-the-shelf ETE by taking into
account operating and support costs, obsolescence, and technology improvements in ETE. The task
force noted that preferred items lists (PlLs) is one method of reducing proliferation, but the use of
such lists should not limit purchases to one manufacturer’s equipment when other off-the shelf ETE
is available to perform the same function. A mincrity r- commended that PlLs refer primarily to
specification requirements and not to a single manufacturer’s piece of equipment unless it 1s military-

specification equipment with Government-owned rights and manufacturing data.
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The task force also found that DoD supply systems and administrative procedures make
it difficult for the DoD to take advantage of manufacturers’ warranties. It recommended that those
procedures be revised to assure that the DoD obtains maximum benefit from warranties. [t further
recommended that DoD policy be revised to specifically call for enforcement of contract terms and use
of remedies to establish the expectation of compliance by manufacturers. In addition, to minimize the
processing of claims by manufacturers of off-the-shelf ETE, the DoD should modify its contracting
regulations to simplify the assignment of receivables on contracts up to $250,000 at the contractor’s
discretion under the Uniform Commercial Code.

Logistics

In the area of logistics, the task force found that the Military Services fail, in many
cases, to take advantage of commercial support resources, including repair parts, repair and
calibration services, and training. To correct this situation, the task force recommended the DoD
1ssue revised policy which requires the Military Services to increase their use of commercial resources
to support ETE when economical and effective. They also should be authorized and funded to
establish a pool of selected ETE end items at appropriate locations to replace equipment temporarily
out of service.

The task force also found that the DoD needs to place a higher priority on surveyving the
resources, costs, and utilization of military ETE calibration and repair facilities. The task force
recommended that those facilities be consolidated or disestablished, whenever possible, and that
procedures be developed to encourage the use of ETE manufacturers in calibration and repair,
possibly through the General Services Administration It further recommended that the DoD pursue
alternatives to reduce requirements for skilled personnel in calibration and repair of ETE.

The support of older, out-of-production ETE is difficult for the DoD. In recognition of
this difficulty, the task . ce recommended that the DoD) svstematically replace older ETE, using
procedures that assure budgeting the required resources and recovery of the value of the old

equipment directly to the ETE programs
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To increase the standardization of technical documentation, the task force recommended

that the DoD establish uniform requirements so that manufacturers can submit commercial ETE
manuals rather than military manuals without need for revision. It also recommended that the DoD
establish uniform provisioning documentation requirements for off-the-shelf and modified ETE and
eliminate the requirement for this documentation except when military need dictates.

Management

In the area of ETE management, the task force recommended that both general-purpose
and special-purpose ETE be placed under a single manager within each Military Service. A minority
recommended that those single managers be assigned responsibility for reviewing special-purpose
ETE purchases and assuring that off-the-shelf ETE could not satisfy the requirement, but that
otherwise management of special-purpose ETE be separate.

The task force also recommended that the DoD) take into consideration the admin-
istrative and other indirect costs associated with purchase of military specification ETE, modified
commercial ETE, and off-the-shelf ETE under prepriced arrangements. Those costs were not being
considered even when significant differences existed.

Follow-Up

The task force identified a wide range of problems with the acquisition and management
of ETE within the DoD. Those problems covered the gamut of acquisition and management issues,
from the use of military specifications, PILs, and commercial support capabilities to the estab-
lishment of a single manager for ETE within each Military Service. The recommendations of the task
force were accepted by the study sponsors. The Assistant Secretary of Defense (Installations and
Logistics) issued a memorandum to the Assistant Secretaries of the Military Departments, dated
28 April 1976, announcing establishment of a program to monitor implementation of the task force's
recommendations. The task force was extended for 1 year to assist in, and report on, implementation
progress

In its final report, the task force noted that some progress had been accomplished,

notably in the areas of bid-sample testing and standardization of commercial manuals, but that many




of the recommended actions had not yet progressed beyond the “just underway”2 stage. In response to
its recommendation to provide a means of continuing a dialogue between the Military Services and
industry on ETE acquisition policy and procedures, the Deputy Secretary of Defense authorized
formation of an advisory committee and requested the Army to sponsor that committee as an
extension of its lead responsibility for standardization of Federal Supply Class (FSC) 6625, which
consists of general-purpose ETE.
Comments

We were unable to obtain additional information on the Assistant Secretary of Defense
(Installations and Logistics) program to monitor implementation of task force recommendations after
1977. Moreover, the specific long-term results of the task force study are difficult to assess.

On the one hand, the study was effective in opening up a dialogue between the Military
Services and industry (a dialogue that still continues through the ETE Division of the American
Defense Preparedness Association and its annual program review), in increasing the awareness of the
penalties associated with unnecessary military specifications, in elevating management priority on
consolidation of metrology and calibration facilities, and in fostering agreement on the concept of "flv
before buy” in the acquisition of ETE. For example, the Military Services have recognized, de facto,
the benefits of using commercial off-the-shelf test equipment rather than equipment designed to
military specifications. As a consequence, they are procuring proportionately more commercial test
equipment than in the past. All have adopted bid-sample testing as a standard procedure for
competitive procurement of commercial test equipment, using either organic testing laboratories
(Navy and Air Force) or contractor services (Army). (The Army is planning to perform its own
bid-sample testing, starting in fiscal year 1985, following completion of an advisory studv by the

National Bureau of Standards about the appropriate laboratory equipment and testing procedures.)

2The Task Force on Electronic Test Equipment, “Implementation Status: Use of Off-the-
Shelf Electronic Test Equipment to Reduce Costs, Shorten Leadtimes, Assure Reliability, and
Simplify Logistics” (Washington, D.C.: Defense Science Board, Office of the Director of Defense
Research and Engineering, January 1977)
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On the other hand, the potential for further cost savings in commercial test equipment
procurement and support remains considerable because many of the task force recommendations
have not been implemented. For example, current procedures (1) do not exploit commercial support
channels and warranties; (2) do not reflect life cycle cost factors beyond the limited “facility of use”
factors considered in competitive bid samples; (3) seldom result in multiyear procurement contracts
so that like-items must be reprocured year after year, resulting in the proliferation of different
makes/models; and (4) result in the duplication of resources committed to bid-sample testing and test
equipment evaluation. The potential savings associated with these four items alone have been
estimated to range upward from tens of millions of dollars a year.

In sum, most of the task force recommendations have not been fully implemented by the

Military Services as confirmed by the OSD effort described next.

DoD AD HOC TMDE STANDARDIZATION WORKING GROUP

Noting the "numerous studies and reports concerning commercial off-the-shelf ETE and the
need for more effective standardization,” the Deputy Under Secretary of Defense (Acquisition Policy), d

DUSD (Acquisition Policy), issued in May 1980 an action memorandum for the Director, Defense

Material Specifications and Standards Office (DMSSO). That memorandum stated:3

Failure to impose a viable standardization program for TMDE severely
impacts maintenance, manpower resources and readiness. For these
reasons, DMSSO is requested to: (1) expedite a review of the FSC 6625
situation: (2) determine and take action to accomplish a major reduction in
the existing NSNs [ National Stock Numbers| and specifications within the
FSC; and (3) establish a more effective and efficient tri-Service standard-
ization program to avoid future uncontrolled proliferation

The memorandum further authorized DMSSO to establish a “DoD) Ad Hoe TMDE Standard-
ization Working Group” under DMSSO direction, with the charter to "develop a comprehensive Dol)-
wide action plan to improve standardization management, methods and procedures for FSC 6625." It

also required that the standardization program plan be completed in 1 vear and that program tasks

IDUSD (Acquisition Policy), Memorandum for the Director, DMSSQ, Subject: "Test, Mea
surement, and Diagnostic Equipment (TMDE), FSC 6625," 13 May 1980.
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be accomplished within a 3-year period “with continuing single-manager operations for TMDE

standardization.”
Actions

In July 1981, DMSSO convened the first meeting of the working group, which was com-
posed of Military Service representatives. In that meeting, the working group determined that ten of
the Defense Science Board ETE task force recommendations pertaining to standardization had not
been fully implemented. [t also made two decisions. One, it decided that the best approach for
achieving the goals of the DUSD (Acquisition Policy) was through a Standardization Program
Analysis and Plan in accordance with the Defense Standardization and Specification Program
(DSSP).4 Second, it decided to conduct an item reduction study for FSC 6625, using the methodology
and scope developed in a May 1981 meeting of DMSSO, U.S. Army Communications-Electronics
Command (CECOM) representatives, Defense Logistics Agency, and Defense Electronics Supply
Center (DESC). The Army (CECOM), as assignee for FSC 6625, assumed the chair of the working
group, with meetings planned at quarterly intervals to clarify and monitor the item reduction study
and implementation of the Defense Science Board ETE task force recommendations pertaining to
standardization.

In October 1981, the first meeting of the item reduction study team took place at DESC.
Military Service participants discussed differences in maintenance concepts for TMDE, basis of
selection of TMDE, and procedures for performing item reduction studies. DESC noted that a
working group method (in lieu of the standard procedures of the DSSP) was necessary because of the
different PILs utilized by the Military Services and the absence of interchangeability/substitution

criteria for standard item selection. The participants approved the initial categories of TMDE

40ffice of the Under Secretary of Defense (Research and Engineering), “"Defense Standard-
ization and Specification Program Policies, Procedures and [nstructions,” Defense Standardization
Manual DoD 4120.3-M [Washington, D.C.. Office of the Under Secretary of Defense (Research and
Engineering), August 1978j.
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selected for the item reduction study (frequency counters, function generators, pulse generators,
signal generators, and multimeters).

In April 1982, DESC representatives briefed the working group on progress accom-
plished to date. DESC identified 132 distinct families (types of TMDE) within FSC 6625. These
families contained approximately 13,360 makes and models, from which an estimated
7.214 (54 percent) would be eliminated from the Federal Supply System through cancellation or
coding the NSN "not for procurement” (i.e., item standardization code "3” as defined in Defense Stan-
dardization Manual DoD 4120.3-M). DESC reviewed the TMDE categories analyzed to date and
showed a schedule for item reduction studies continuing into fiscal year 1986. It noted, however, that
without Military Service agreement on a method for documenting a DoD standard item of TMDE,
many of the actions requested by the DUSD (Acquisition Policy) could not be accomplished.

In July 1982, CECOM released its first report on progress achieved by the working
group in accordance with DSSP procedures.5 [t issued a second report in June 1984.6 The latter
report stated that 12 generic groups of TMDE had been reviewed for item reduction as of
January 1984, and that 28 percent of the NSNs contained in those groups had been identified for
elimination (1,428 of a total of 5,118 NSNs). The report provided a schedule for the remaining
FSC 6625 item reduction reviews covering 19 families of TMDE containing 7,756 NSNs. It noted, in
spite of the item reduction studies, that the proliferation of TMDE, as measured by NSN population,
was continuing and that approximately 44 percent of the NSN population consisted of “one-of-a-kind”
makes and models with little or no potential for elimination through formal item reductioin studies
{see Tables 2-1 and 2-2). Further, it reviewed the status of the Defense Science Board ETE task force
recommendations and the problems encountered in implementing a more effective standardization

program for FSC 6625, including those associated with cataloging and a new General Services

5Department of Defense, “Standardization Program Analysis: Electrical and Electronic Prop-
erties Measuring-Testing Instruments,” FSC 6625 (Washington, D C.. Department of Defense,
1.July 1982).

6Department of Defense, "Standardization Program Analysis Test, Measurement and Diag-
nostic Equipment (TMDE),” FSC 6625 (Washington, I).C.. Department of Defense, 29 June 1934)



LI
. a .

r. TABLE 2-1. FSC 6625 INVENTORY TREND

..l-.i... .I ll “ q

h -
. NSN POPULATION! ~
LY e
. YEAR Total DoD Arm Nav Air Marine Other :
Y ota o rmy avy Force Corps DoD .
: Dec 1978 103,975 83,811 16,917 26,805 52,290 4,548 119
Dec 1980 108,202 85,122 17,334 27,667 53,570 4,288 187
] Dec 1982 | 115414 | 87286 18,110 29,302 54,948 1,081 433 ]
1Quantities for DoD components do not add up to the DoD total because of common items. N
. TABLE 2-2. FSC 6625 STANDARDIZATION STATUS -
g {December 1982) .
- )
NSN POPULATION &
- CATEGORY ISC1 DESCRIPTION . . -
- Total With Without .
X Manager | Manager >
Procurable 0 DN A/NSA? cognizance 339 314 25 )
’ 1 | Standard item 434 427 7 3
ol 2 Substitute item 7.711 6,602 1,109 -
5 Not yet subjected to IRS3 42,279 38,385 3,894
One-of-a-kind item 50,521 43,003 7518 -
C IRS completed, no decision 12,748 10,524 2,224 ;:
o Nonprocurable 3 IRS completed. item canceled 1,589 1,536 53
; 5
y H[SC = [tem Standardization Code t
2DNA = Defense Nuclear Agency, NSA = National Security Agency.
3IRS = [tem Reduction Study. f
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Administration policy requiring Navy and Army usage of Federal Supply Schedules in procuring FSC \

Group 66 items (instruments and laboratory equipment). Finally, the report concluded the following: :

o

FSC 6625 standardization issues presented in the Deputy Under Secretary -

of Defense {Acquisition Policy) Memo dated 13 May 1980, subject: TMDE, -:;',

FSC 6625, and the 1975-1976 ETE Task Force-Defense Science Board :,.
recommendations, frequently have been addressed, in varying degrees, by )

each military service rather than on a coordinated tri-service basis. This is '

due to the fact that a Tri-Service, DoD Ad Hoc Working Group has never Y

officially convened for the purpose of effectively carryving out a coordinated ..':

program for the aforementioned recommendations and policies. )

The working group also met in July 1984 to review progress and to discuss development -
of a DoD-wide action plan with a new charter for a permanent DoD TMDE Working Group. At that e
~

meeting, the working group decided to continue the planned item reduction studies and to complete a .-~
Standardization Program Plan in accordance with the DSSP. A first draft of that plan was scheduled 5
1 for completion by mid-1985. In its September 1985 meeting, the working group deferred promul- o
.r:'
: gation of that plan until early 1986. It also decided that any further action on a coordinated program o
b o
for standardization of common test equipment should await more specifi~ tasking by the Office of the .
Under Secretary of Defense (Research and Engineering). [t is currently preparing a letter to request e
>
such tasking. :::.
Comments '_::

The DoD has made little progress toward developing and implementing a DoD-wide plan -:::
to improve ETE standardization management, methods, and procedures The plan is scheduled to be ::t
completed next vear, 10 years after the Defense Science Board ETE task force report and 6 years after o
the DUSD (Acquisition Policy) action memorandum. It will represent the first major effort toward e
test equipment standardization — an issue that has surfaced in all test equipment studies dating :.'j:
0l

back to the early 1960’s. In the meantime, actions by the DoD) Ad Hoc TMDE Standardization IS
Working Group have been limited to item reduction studies, i.e, the elimination of military specifi- g
b\ -

cations for obsolete items of test equipment. N
~

According to a DMSSO representative, substantial progress toward ETE standard o

ization will not be forthcoming until the Assistant Secretary of Defense (Manpower, Installations, \':.
¥

~
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and Logistics), ASD(MI&L), becomes an active participant in the standardization efforts. Yet, since
late 1977, the ASD(MI&L) has not been involved in test equipment management and support 1ssues,
other than peculiar issues addressed in the weapons system acquisition process With the organi-
zational change in 1984, moving the Directorate for Weapons Support from ASD(MI&L) to the Under
Secretary of Defense (Research and Engineering), the ASD(MI&L)'s involvement in test equipment
management has ceased completely. However, the 1985 reorganization, combining all acquisition
and logistics management responsibilities under the Assistant Secretary of Defense (Acquisition and
Logistics) offers the opportunity for more effective action.

ACQUISITION IMPROVEMENT PROGRAM INITIATIVE #30

Studies conducted in support of the weapons system acquisition improvement program,
initiated by the Deputy Secretary of Defense in 1981, identified three major problems in the program-

ming and budgeting for system support:7

® Support program and budget requirements are based upon standard planning factors that
may not match readiness objectives of a new weapons system

Development and fielding of a weapons system involves numerous different appro-
priations, while the budget is reviewed by appropriation. As a result, budget decisions are
often made in isolation without visibility of the impact on individual svstem support and
readiness.
Some weapon support funds are controlled by functional managers not responsible to the
program manager, and their priorities do not always match those of the program manager
As a result, budget decisions are made without coordination with the program manager
and without visibility of the impact on individual system support and readiness.
One of the support elements affected by these three problems was support and test equipment.
[nitiative #30, "Improved Management of Support Resources for Selected Weapon Systems,”
was designed to resolve these problems. [t required the Military Services to involve the program

manager in the development of support resource requirements and to improve the visibility of those

requirements and the readiness objectives for all weapons systems entering initial production at any

given time. It also required OSD to conduct a single, integrated review of support associated with

TDeputy Secretary of Defense Memorandum, Subject: “Improving the Acquisition Process”
(with attachments), 30 April 1981.




Ty
~
: individual weapons systems at key decision points in the planning, programming, and budgeting
. system (PPBS) process. It called for a 2-year trial period for the implementing procedures. Respon-
: sibility for following up this decision was assigned to the ASD(MI&L). A joint OSD/Military € rvice
4
A Steering Group and a working group were established to oversee implementation.
Actions

..: In the 1983 PPBS cycle, support requirements and funding information for 23 weapons
, systems entering or in early production was provided at key decision points. OSD reviewed that
information and, as a result, raised several funding issues to the Defense Resources Board. In the
\ 1984 PPBS cycle, approximately nine weapons systems within each Military Service were reviewed
. by OSD. A description of the procedures and some of the problems encountered in the reviews can be
3 found in a Logistics Management Institute report.8 In late 1984, the Military Services submitted
their proposed implementation plans in accordance with OSD guidelines.? Following OSD concur-
rence, they will put those plans into effect with the 1986 PPBS cycle.
: Comments
N The procedures tested thus far have been successful in making support visible in the
N
. PPBS by weapons system. They have demonstrated that the steps required to identify the support
v requirements and funding for specific weapons systems are feasible and that the information
N identified can be used beneficially by the OSD to influence resource allocation decisions made during
:' the PPBS cycle. The reviews, however, also highlighted the need for a disciplined support-funding

management system that will (1) provide credible, validated estimates of support requirements and
. funding; (2) assign clear accountability for changes to those estimates. and (3) track changes and
E their effects in both the acquisition system and the PPBS
.
l;
y

8David V. Glass and Donald W. Srull, I[mproved Management of Support Resources, Final
Report, Task ML202 (Bethesda, Maryland: Logistics Management Institute, April 1983).

-

9Deputy Secretary of Defense Memorandum, Subject: "Management of Integrated Logistic
Support Funding,” 28 August 1984.
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3. CONGRESSIONAL STUDIES AND REPORTS
\..
e
B
Standardization and improved management coordination among the Military Services, both N,
“x)
with respect to acquisition and support of prime equipment as well as support equipment, are issues 8
i
‘ of long-standing interest and concern to the Congress and the General Accounting Office (GAO). Of L
the numerous congressionally mandated studies on those two issues, three appear to be particularly : :'_'
relevant: (1) centralized management of calibration, (2) increased standardization of aviation ground P
support equipment (AGSE), and (3) increased standardization of avionics. ~:.:::
Although the topic of the third study includes factors other than test equipment, many of the :::':
factors impeding standardization of prime equipment also apply to test equipment. Furthermore, as
prime equipment standardization is one way of fostering standardization of support equipment. ::"_-:'
L
CENTRALIZED CALIBRATION MANAGEMENT f-f‘.—
“-
In 1977, the GAO completed a study of the calibration systems of the Military Services and
Federal agencies. It found that each operated and maintained its own calibration system, with the .':'_'.'_-
| Military Services operating over 700 calibration facilities, employing 9,000 civilian and military ";::_
] ,‘“'p.
technicians, and making about 3 million calibrations each year, using calibration equipment valued o
at $1.8 billion. Adding the calibration equipment used by four major nonmilitary Federal users, the .-'.:::
L
GAO estimated the total cost of Federal Government-owned calibration equipment at $2 7 billion A
| oo
[n examining the operations and workloads of the various organizations responsible for plan- -
ning or executing the calibration programs in the Military Services, the GAO noted the following'1 :-::: A
® Metrology Centers. Each of the three Military Services operates its own metrology center :-
for technical guidance of its calibration program, including development of calibration vy
equipment and standards, development of calibration procedures, establishment of
calibration intervals, and specification of technical training requirements. Only the o
training of calibration technicians has been standardized and consolidated The centers oL
use different criteria in setting calibration intervals so that similar pieces of equipment are .
Q*
ht
1United States General Accounting Office, A Central Manager Is Needed To Coordinate The =
Military Diagnostic and Calibration Program, Letter Report to the Secretary of Defense, LCD 77-
427 (Washington, D C . U S General Accounting Office, 31 May 1977)
-.I>’
i
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- calibrated at different intervals. They also use different calibration procedures so that :
;: identical measurements are accomplished using different calibration standards, '
i equipment, and manuals. The JLC’s Joint Technical Coordinating Group for Metrology

and Calibration (which is discussed in Chapter 4) has attempted to standardize calibration
. procedures, but has not | een successful. As a result, the GAQ notes, "the centers continue
" to triple overhead costs for preparing separate procedures and using different standards N
. and test equipment to make the same measurements.” :

AN

® Primary Standards Laboratories. The Military Services operate four primary standards
laboratories {the Navy has two, one on each coast), employing over 250 personnel with
facilities and equipment worth $33 million (in 1976). During fiscal year 1976, those labo-
ratories performed approximately 26,000 calibrations at a cost of over $7 million. Though
their measurement capabilities are quite similar, interservice support was less than
5 percent at each laboratory. The GAO points out four areas of inefficiency

Ty W W TV
DR R

First, workload capacity far exceeds the requirement at each laboratorv. Three of the
four laboratories individually have sufficient capacity to support the combined
workload of all laboratories, if operated on three shifts. The largest of the four, the .
Air Force's measurement standards laboratory, could support the combined workload .
on a single shift. .

W
'

——v
- .“.

'y

h - Second, lower-level facilities often send their test equipment or calibration standards
to their own Military Service 's laboratory rather than using the closest laboratory.

1Y

- Third, expensive facilities and calibration equipment are utilized poorly.

- Fourth, the four laboratories employ indirect-labor personnel performing duplicate
functions.

® Secondary, Intermediate, and User Calibration Facilities. The lower-level calibration ,
activities use "transfer standards” or “shop standards” to calibrate the test equipment of
using units in a certain geographic area. In turn, each level of calibration standard is .
supported by a higher-level calibration activity: e g, shop standards from intermediate -
calibration activities are calibrated on transfer standards at secondaryv calibration
facilities, and transfer standards are calibrated on reference standards at the primary
standards laboratories. With more than 700 calibration facilities spread around the world,
many regions have multip facilities that offer the potential for significant savings
through consolidation and interservicing Yet, many of these opportunities for consolida- .
tion have not been pursued by the Joint Technical Coordinating Group

The GAO concluded that "DoD continues to underutilize its resources and incurs unnecessary
costs for transportation, equipment, staff, and facilities.” It recommended that the Secretary of
Defense “establish a single, central manager for the entire diagnostic and calibration program.”

Follow-Up

The OSD did not concur with the GAQO's recommendation to place all diagnostic equip-
ment under a single manager because “the technical background and disciplines involved in diag

nostic equipments are so vast that any attempt to place all of this equipment under a single manager

3-2
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would be impractical and, in fact, counter productive.”? However, the OSD concurred, in principle,
with the second part of the recommendation because “metrology and calibration are service type
functions . . . [that] do lend themselves to single, central management.” The OSD did point out that
any effort to consolidate calibration activities must be carefully planned because of the complexity
and magnitude of the service being provided by those activities. Additionally, it stated that cali-
bration facilities could be consolidated provided that military capabilities are not adversely affected
and that wartime surge requirements are protected.
Comments

The OSD has not yet implemented the GAO’s recommendation to establish a single man-
ager for the DoD’s calibration program. Although regional consolidation of secondary/intermediate
calibration facilities is receiving more attention, the situation, as described by GAQ, has changed
little in the past 8 years.

STANDARDIZATION OF GROUND SUPPORT EQUIPMENT

In 1978 and 1979, the GAO examined the issue of standardized ground support equipment for
military aircraft. Its report noted the proliferation of like-type equipment in the DoD inventory and
urged that actions be taken to increase standardization, thereby reducing acquisition and support
costs 3 Some examples of the proliferation found by the GAO are shown in Table 3-1, including
selected types of ETE as well as other classes of support equipment.

The GAQ'’s conclusions and recommendations regarding the actions that should be taken to
control proliferation are summarized under the following headings: obstacles, support equipment

planning, data systems, review process, and management visibility

“Letter response by the Principal Deputy Assistant Secretary of Defense (Manpower, Reserve
Affairs, and Logistics), Robert B Pirie, Jr | to the Director, Logistics and Communications Division.
General Accounting Office, Fred J. Shafer, dated 14 September 1977

dComptroller General of the United States, [ncreased Standardization Would Reduce Costs of
Grouna Support Equipment for Military Aircraft, LCD-80-30 (Washington. D C U S. General
Accounting Office, 7 February 1980).
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TABLE 3-1. EXAMPLES OF PROLIFERATION OF AIRCRAFT

GROUNDSUPPORT EQUIPMENT

NUMBER
OF DIFFERENT
L K
ININVENTORY
(1979)
Maintenance platform 163
Tow bar, aircraft 129
Sling, aircraft maintenance 1,040
Ladder, aircraft boarding 71
1730 D
. . Pin, aircraft ground safety 186
(Aircraft Ground Servicing . _
Equipment) Co_ver, axlrcraft ground servicing 517
Shield, aircraft ground servicing 164
Jack hydraulic tripod 63
Adapter, hoisting 610
Lock, aircraft ground safety, landing gear 108
Power supply 623
Cable assembly, power electrical 337
Test set, fire control system 235
4920 Test set, flight control system 348
(Aircraft Maintenance Test set, radar 174
and Repair Specialized Test set, indicator 144
Equipment) Test set, amplifier 122
Maintenance stand, aircraft engine 111
Electronic components assembly 1,552
Wiring harness, branched 309
Shunt, instrument 790
Oscilloscope 784
Voltmeter. electronic 1490
6625 Cable assembly, radio frequency 2.161
tElectrical and Electronic Lead. test 1.927
Properties Measuring- Ammeter 3512
Testing Instruments) Dolly, test equipment 51
Transducer, motional pickup 228
Indicator. digital display 394
Galvanometer 273

SOURCE Comptroller General of the United States, Increased Standardization Would
Reduce Costs of Ground Support Equipment for Military Aircraft, LCID 80 30 «Washington, D C

'S General Accounting Office, 7 February 19301

o« oL AL,

5.3 5.8

Fi
e,
'




2AAP Yy

ol s . Ll e A A RR AR Ak St Agrt N A padind A RALAA Bl ol i 2

Obstacles
The GAO identified four obstacles to increased standardization:

® Lack of integrated support planning systems. Weapons system acquisition programs
are oriented toward meeting a single aircraft’'s program schedules and performance
requirements rather than providing standard support equipment. “Program man-
agers are hesitant to accept the risks of using standard equipment on any new
development programs if the contractor recommends new equipment.”

® Lack of management visibility. The Military Services possess limited visibility and
accounting over support equipment. As a result, equipment that may never be
needed is bought and opportunities for more equipment commonality are missed.
"The services should be able to tell the contractor what equipment they prefer rather
than routinely accept the contractor’s recommendations.”

o Lack of incentives. According to DoD contractors, the following factors impede more
standardization:

- Standardization efforts tend to have an unfavorable image.
- Standardization is considered a constraint against technological improvements.

- It is nearly impossible to demonstrate the savings that are derived from stan-
dardization.

® Lack of emphasis on early support equipment planning. The Military Services as
well as the OSD have recognized that little development planning for support
equipment has taken place because such planning has not been emphasized. With
the Military Services, support equipment requirements are not identified and
screened early enough in a weapons system’s life cycle to achieve commonality or to
influence system design to match existing support equipment. Within the OSD.
there is no focal point for support equipment. Such a focal point is needed for
emphasizing reduced support equipment costs, with standardization as a primary
means.

To overcome these obstacles, the GAO recommended that the Secretary of Defense.
® Vigorously pursue a policy for support equipment standardization

® Establish a focal point in the OSD to guide and direct the Military Services in
carrying out such policy

® Systematically review Military Services’ activities in implementing the policy

® Develop and implement incentives for contractors to use existing aircraft support
equipment in the design of new weapons systems

The OSD concurred, in principle, with three of the recommendations. but objected to the

second recommendation because it believed that DMSSO should provide the policy direction and
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guidance for implementing ground support equipment standardization. {(DMSSO currently is respon-
sible for providing policy and guidance on standardization of all DoD materiel items.) [n addition, the
Navy and the Air Force already have "focal points” for support equipment standardization and have
adopted Joint Service standardization programs such as SISMS (Standard Integrated Support
Management System). Consequently, there is no reason to establish another special DoD focal point

for standardization of AGSE .4

Suppoert Equipment Planning
In the area of support equipment planning, the GAO found that the Military Services
have not been participating early in new acquisition programs. Although the Military Services
recognize that early participation in the aircraft equipment development and selection process is
necessary, such participation normally does not take place until the aircraft design has been fully
developed At that point, design changes to permit more standardized support equipment are

typically impractical and not cost effective. GAO concluded:

The services need to formally coordinate efforts of weapon system program
managers and support equipment managers to ensure not only that
schedules and aircraft performance requirements are met but also that
support equipment is designed and intended for application among many
aircraft systems where practicable. Controls to prevent unnecessary item
proliferation should start at the earliest possible stage, that is, during the
design of new aircraft and its equipment

The GAO recommended that the Secretary of Defense:

® Develop a general planning strategy for support equipment that not
only identifies acquisition problems and areas for increased manage-
ment attention but also takes advantage of opportunities to promote
standardization and reduce the number of different support equipment
items.

® Require the services to assess, during aircraft design, whether support
equipment needs can be satisfied (1) by using the existing supply
system without redesigning the aircraft, (2) by altering the design to
accommodate an existing piece of equipment, or (3) if new equipment is
justified, by evaluating whether it could be used for other aircraft

40ffice of the Secretary of Defense, "Rationale for Non-Concurrence with Four Recom:
mendations in Comptroller Gen ‘ral Report No. LCD-80-30 of 7 February 1980,” enclosure in Letter
Report to the Comptroller General, 10 April 1980.

3.6

RN

< a

I CA
B % % A 0t

£a

& T




dAASOY

AN ML ardlared S A okl g L g NN Al A o o\ g PR AN AT A RN e N g NEaRir AR

® Monitor the services’ planned use of standard support equipment items

to ensure that they have narticipated in the equipment’s design and
development stages.

The OSD did not accept the last recommendation because it believed that it would be
extremely difficult for DMSSO to monitor the planned use of all support equipment items in the DoD.
However, the OSD did state that it should be feasible for DMSSO to monitor the effectiveness of the
DoD departmental standardization offices in implementing DoD policies and guidelines for AGSE
standardization.

Data Systems

The GAO also found that the Military Services need access to accurate and timely data
on equipment already in DoD inventories or under development in order to limit the introduction of
unnecessary support equipment. The data systems currently in use, however, contain information
that is inaccurate, incomplete, and outdated and they are not readily accessible. Moreover, cata-
loging problems caused by the use of unapproved item names weaken the item identification process.
The overall result is that it is not uncommon for more than one NSN to be assigned to the same item,
thus precluding effective control over unnecessary proliferation. The three FSCs containing most of
the AGSE include approximately 222,450 NSNs, but 53 percent are cataloged without approved item

names The GAO recommended that the Secretary of Defense:

® FEvaluate the capabilities of the various support equipment data
systems to determine which system(s) can most promptly provide the
most complete, up-to-date, accurate, and readily accessible information

® Direct the services to include all necessary support equipment items in
their data systems. The systems should include data on item
descriptio: s, sizes, shapes, reliabilities, capabilities, and applications
The systeras should also designate preferred items that the Govern-
ment wants contractors to use when they design new equipment.

® [mpose tight controls where new items enter the supply system so that
their assigned names are recognized by all potential users when
screening available data systems and manuals.

The OSD, in principie, concurred with these recommendations
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Review Process

In their review and analysis of support equipment recommendation data (SERD),
engineers from the Military Services currently base their decisions largely on their knowledge of and
experience with the general functions the items are intended to perform. No concrete methodology
exists to logically guide the engineers through the review process so that they can decide whether the
items are needed and, if needed, whether a standard item can be substituted. For a sample of items
studied, the GAO found that very little documentation was available to justify accepting the items.

The time allowed for approving or disapproving a contractor-recommended item is gen-
erally 60 days, both for initial and subsequent SERD submissions. (A SERD is submitted for each
piece of support equipment, with resubmissions required throughout the life of the contract when
functional requirements change or previous submissions become invalid. A contractor who does not
receive a response within 75 days from SERD submission can request the ordering activity to issue an
order for the support equipment item(s) involved, though the contractor must notify the authorizing
activity and reviewing activity 7 days prior to the effective automatic order date.)S As a result,
reviewing activities are under great time constraints and often must delete SERDs "pending evalua-
tion” if they anticipate that the time limit will be exceeded. The GAO found that a large portion of
the SERDs it examined were not processed within the specified time limit and concluded that the
process should be simplified and streamliined.

The GAO recommended that the Secretary of Defense:

® Develop specific methodology to guide reviewers through the review
process so that they can decide realistically whether items are
necessary. The methodology should include the requirement to screen
existing inventories and justify why existing assets are unacceptable.

5See the "Standard Integrated Support Management System (SISMS),” 17 September 1982,
which is a joint Air Force/Army/Navy/Marine Corps publication developed in the late 1960’s under
auspices of the JLC for multi-Service aeronautical programs and adopted in 1972 by the Assistant
Secretary of Defense (Installations and Logistics) as part of its long-range plan for improving the
DoD logistics system. The SISMS documentation was changed in 1978 and subsequent vears to
facilitate broader application to both single- and multi-Service systems An extract of SISMS is
included in Volume 111 of this report.
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@ Require that Air Force and Navy top management oversee the ade- .
quacy of the review process and take an active part in the approval or K
denial of contractor-recommended items. [The GAO investigation did
not extend to the Army.] s
® Clearly define the review roles and responsibilities of essential organi- 3
zations and eliminate those activities which provide little or no R
substantive assistance in deciding the adequacy of recommended items. Y

® Decide whether the time (.nstraint imposed for unusually complex
items, such as avionics testing equipment, is appropriate. If not, devise -
different strategies to ensure that complex equipment can be carefully
reviewed and delivered when needed.
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The OSD did not concur with the last recommendation because the process outlined is

consistent with the need to ensure timely processing of support equipment recommendations and the

deadline simply provides a checkpoint for review:; it does not authorize the contractor to initiate

I
LRI

“unapproved” development of support equipment.
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Management Visibility .

The GAO also found that, organizationally, the Military Services are too fragmented to

B T 0 200 2 20
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play a larger role in initially determining what support equipment items they need for new aircraft

They have not established a centralized activity to manage support equipment and its acquisition.

e T
.

The various organizations involved with support equipment are isolated from each other through

viata
‘l

either breakdown in communications or philosophical differences. In many instances, support equip-

(R

ment users fail to inform weapons system and support equipment managers of the problems encoun-
tered in using the equipment. '-‘
Furthermore, the Military Services do not routinely coordinate their support equipment E:‘
programs when they introduce new aircraft or support equipment into their inventories: nor do they ‘
have a systematic method for evaluating equipment planned or in use by the other Military Services.
The GAO believes that by taking advantage of some existing in-house capabilities, such ,_\
as that provided by the Air Force’s Cataloging and Standardization Office, the needed visibility over o
"
support equipment standardization could be achieved However. the role of that office in standard- :E
1ization has been limited because of the lack of command emphasis and trained personnel. Many of its ‘:f ‘
specifications and standards are outdated, and more than 30 percent of them have not been reviewed ,:_
:
R
)
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within the last 5 years. Furthermore, the standardization program analyses of the various FSCs
comprising support equipment, conducted in accordance with the DSSP, are of limited value because
the input from contributing agencies has been minimal.

Representatives from the Military Services frequently identify acquisition regulations
as the greatest obstacle to increased standardization. Yet, those regulations offer several opportu-
nities to foster standardization, including multiyear procurements and the use of design specifi-
cations for follow-on procurements. Additionally, the Secretary of each Military Department is au-
thorized to negotiate contracts for equipment whose standardization and interchangeability of parts
are necessary in the public interest and whose procurement through negotiation ensures this.

The GAO concluded that the Military Services should increase their management visi-

LRGNNSR WY Y TR e O LIRS S S
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bility over the entire support equipment spectrum to advance standardization opportunities, to pre-
clude procuring unneeded equipment, and to act on support equipment problems at user levels. It

recommended that the Secretary of Defense:

¢ Establish an activity to coordinate the efforts of item and system
managers, equipment specialists, design engineers, users, and any
other group participating in support equipment acquisition. The
. activity should maintain management visibility over support equip-
ment and assess whether more standard equipment should be
developed.

[

0

T
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@ Require the services to coordinate their research and development
efforts so that they do not duplicate support equipment items per-
forming similar functions, particularly for aircraft common to both
services.

® Require the services to use design specifications and multivear procure-
ments, if authorized by law. The Secretary should provide instructions
for the services to use negotiated procurements when competitive
means to increase standardization cannot be applied.

® Direct support equipment managers to coordinate with weapon pro-
gram managers and field activities to provide and get feedback to
enhance standardization.

® Reinforce the services’ cataloging and standardization organizations’
role in approving new equipment by requiring their input before such
equipment enters the system.

The OSD did not fully agree with the first recommendation because it would be very

difficult for an activity established at the OSD level to manage selection of AGSE for the Military

3-10
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Services. However, it did state that a study will be conducted to determine the feasibility of estab-

lishing a tri-Service technical advisory organization or a Defense Logistics Agency technical advisory

activity with AGSE standardization responsibilities similar to those of the Military Parts Control
Advisory Groups.
Follow Up

With the exceptions noted above, the OSD agreed with several of the GAO recommenda-

tions. It also established a "DoD Ad Hoc Working Group for Standardization of AGSE,” chaired by

DMSSO, to review the recommendations in more detail. The working group agreed, on 14 February

1980, to focus on the following seven tasks:

1. Examination and evaluation of DoD acquisition policies and implementation in-
structions

2. Evaluation of AGSE acquisition management

3. Evaluation of AGSE data storage and retrieval systems

4. Investigation of the feasibility of establishing an AGSE Technical Advisory
Group for assistance to the Military Services and contractors

5. Investigation of the acquisition practices utilized by commercial airlines for
achieving standardization of AGSE

6. Evaluation of Standardization Program Analyses for FSCs 1730, 1740, 4920, and
6625

7. Continuing audit by DMSSO of the implementation of AGSE standardization
policies and instructions and the degree of inter-Service and interproject stan-
dardization activity and achievement.

The working group also decided that the JLC would conduct Tasks 1, 2, 3, 4, and 6. the AGSE
standardization study would not include TMDE (FSC 6625); and DMSSO would be the OSD point of

contact and the DoD coordinating office for the standardization study, including the preparation of

the OSD’s response to GAO at its conclusion 6

60ffice of the Under Secretary of Defense (Research and Engineering) and Defense Material
Specifications and Standards Office, Memorandum for DoD) Ad Hoc Working Group for Standardiza-
tion of Aircraft Ground Support Equipment (AGSE), Subject: "Assignment of AGSE Standard-
ization Study Tasks,” 16 July 1980.




CAnE i B en Ate e B o i Aee S dieadeaiat hol e

'y 5
¥ s
b : K4
: The results of the JLC study effort, which was completed in 1983, are reviewed in .
] Ky
Chapter 4. We have no information on the planned “final OSD report to GAO.” y
]
| STANDARDIZATION OF AVIONICS -
‘ “
N Congressional interest in the standardization of military equipment as a cost-saving manage- e
) ‘e
N ment principle dates back to 1952, when the Congress enacted the Defense Cataloging and Standard- =
- ization Act. In response to that act, the OSD issued DoD Directive 4120.3, "Defense Standardization ::"
: and Specification Program” (first issue: 15 October 1954; current issue: 10 February 1979). The ob- .
. Jjective of the DSSP is to improve readiness and assure the cost-effective performance of equipment by
N fostering standardization. Responsibilities for establishing standardization policies, procedures, and ’j-
4 '-
- controls rest with DMSSO and with the Military Services responsible for the implementation and .
- L)
enforcement of those policies, procedures, and controls. Each Military Service has established a
- departmental standardization office to manage its portion of the standardization program, but those Iy
-~ offices do not have responsibility for specific standardization efforts. o
' The standing Congressional committee that has taken a particular interest in DoD standard- .
N ization is the House Committee on Government Operations, which has both legisiative and oversight K
: jurisdiction for “the economy and efficiency of Government operations and activities, including .
: hS
. Federal procurement.” In 1970, this committee found that "standardizing even fairly simple items .
- was extremely difficult in the face of differing service practices and preferences and manufacturing -
w* !
", variations” and concluded that *. . [in] standardization, as in so many other important but neglected N
1 . R
i Government functions, sufficient resources are not made available, and the savings potentials are ~
. hardly realized.”? :‘._
) Under its current chairman, Congressman Jack Brooks, the Committee and its Legislation and .
National Security Subcommittee have conducted numerous hearings and studies to monitor the -
:
A
_ r
. 7Committee on Government Operations, Military Supply Svstems. Cataloging, Standardiza- r
tion,_and Provisioning of Spare Parts, Report to Congress (Washington, D.C.. US Government .
- Printing Office, 10 December 1970). 4
Ay
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DoD’s progress toward standardization. The following section summarizes the Committee's most ;
recent report to the Congress, approved and adopted by the Committee on 31 July 1984 .8 ‘
kY
Status of DoD Standardization .
,n
The Committee noted that "under the existing organizational relationships and lines of 4
Ao
responsibility, standardization initiatives taken within DoD have often failed to bring results.” As ]
: supporting evidence, it referenced the following studies: -
N e
® The Defense Science Board Task Force on Specifications and Standards concluded in g
its report (April 1977) that little improvement could be expected until senior man-
agement became more actively involved with program details rather than general
. . T,
directions.
® The Board recommended strengthening DoD management of the DSSP. Since then, .':‘
DoD has promulgated various initiatives and standardization policies, but has not "
enforced them.
@ The Defense Science Board Task Force on Command and Control Systems Manage-
ment recommended in its report (July 1978) a central organization to oversee Joint o
Service systems to ensure compatibility and operational effectiveness. The recom- "
mendation has not been implemented. -
® In its report "Management of the Development and Procurement of Airborne Elec- -
tronics (Avionics) by the DoD” (May 1978), the GAO recommended that the -
Secretary of Defense accelerate efforts to develop, issue, and implement a standard- :;
ization policy for avionics and other electronics and then monitor the development -
and procurement. After issuing the policy, the OSD did not take any action to =
implement it. -

® The Defense Science Board 1983 Summer Study on Joint Service Acquisition Pro-
grams (Briefing Report, August 1983) found lack of attention to Joint Service -
standardization to be a problem and conclrded that ad hoc management is not -
consistent with sound, stable programs. The Board recommended a formal process -
be instituted to ensure the necessary level of Military Service involvement. -4

® A recent OSD contractor studv (R B Toth Associates. "An Assessment of the
U S Defense Standardization and Specification Program,” Final Technical Report
for the Standardization and Acquisition Support Directorate, 1984) found that many
of the constraints on standardization result from the decentralization of standard-
ization responsibilities and the prevualence of parochialism among the Military
Services. It did not find any evidence that standardization personnel within the
Military Services were following the objectives set by the Defense Materiel

Py

PPN

8Committee on Government Operations, Failure To Standardize Avionics Equipment tas
Cost Millions, Forty-First Report by the Committee on Government Operations, House
Report 98-935, 98th Congress, 2nd session (Washington, D.C.: U S. Government Printing Office.
2 August 1984)
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Specifications and Standards Board and concluded that most personnel remained
uninformed of those objectives.

-

Avionics Standardization Initiative

In 1980, the DoD recognized the potential gains from standardization by establishing
the Joint Services Review Committee on Avionics Components and Subsystems Standardization
(JSRC). The JSRC was tasked to identify opportunities for standardizing avionics subsystems, to
coordinate efforts in developing those opportunities, and to facilitate progress toward agreed objec-
tives. It is staffed by one member, on a part-time basis, from each Military Service. Funding, admin-
istration, and management of JSRC-sponsored standard subsystem programs is the responsibility of
the appropriate agencies within the lead Military Service.

The JSRC decided to concentrate its efforts on core avionics (equipment fulfilling com-
mon aircraft requirements such as communications, navigation, and attitude/heading reference
systems) since they incorporate mature, stable, and low-risk technology and their standardization
would meet with less resistance from the Military Services than would that of mission avionics.
(Moreover, several recent development programs for mission avionics show increased emphasis on
Joint Service sponsorship. The AN/ALQ-165 Airborne Self Protection Jammer program for Navy and
Air Force tactical aircraft and the Integrated Electronic Warfare Systems, which is a joint
Navy/Air Force program are just two examples) JSRC members proposed over 30 candidate sub-
systems and selected five low-risk items for initial sponsorship in 1981 standard central air data
computer, digital audio distribution system, attitude heading reference svstemn, data transfer loaders
verifier, and flight data recorder.? [In 1983, two additional candidates were selected tor joint
development. The potential cost avoidance for producing the initial five subsystems (compared to
nonstandard, unique subsystems) was conservatively estimated by the JSRC at $770 million (1983

dollars).

IFor further details on these subsystems and their current development status, refer to the
Committee’s report or the U S General Accounting Office, Increased Joint Avionies Standard
ization Could Result In Major Economies And Operational Benefits, Report to the Secretary of

Defense, NSIAD-84-127, 10 July 1984




The Committee’s assessment of the JSRC's progress in developing, producing, and

fielding standard avionics subsystems was that “the JSRC has failed to achieve the goals set for it "

The Committee attributed that failure to the following factors:

The JSRC is a low-level, ad hoc management committee without a full-time staff and
authority either to resolve requirements and disputes among the Military Services
or to defend its programs during budget reviews.

The JJSRC has not been able to successfully support its funding requirements. As a
consequence, project production schedules continue to slip because only about one-
third of the required funds were budgeted. Such slippage, in turn, causes program
managers to make alternative arrangements to protect their own weapons system
programs.

The success of a JSRC project requires that each of the Military Services fully fund
its share. It is not uncommon for only the Military Service with lead responsibility
to make the necessary funds available.

Program managers are under no obligation to use Government-furnished equipment
jointly developed under JSRC auspices. They may even favor alternative avionics
whose funding could be provided under the same program element as JSRC-
sponsored projects.

The JSRC-sponsored projects appear to receive official command support, but in
actuality do not. In some cases, JSRC projects have not received the desired support
because of procedural problems. In September 1983, DMSSO attempted, during a
major systems acquisition review, to have OSD restore $5 million to the Army's
program element that funds its share of JSRC-sponsored projects. DMSSO’s request
was rejected because DoD procedures allow only those programs costing at least
$50 million to be considered in OSD reviews. Both the Committee and GAO
observed that "the potential for $50 million or more in savings offered by funding
avionics subsystem development is not accorded the same priority as an expenditure
of $50 million.”

Conclusions and Recommendations

The following is quoted verbatim from the Committee's report.

VII. CONCLUSION

A substantial part of the Defense budget during the next five years —

amounting to $50 billion — will be spent for avionics. Since most aircraft
require numerous avionics, with functions that vary little among different
aircraft types, an effective way to control costs is to develop standard
avionics whenever possible, instead of purchasing unique avionics for each
aircraft

Unfortunately, in too many cases, military service program manag-

ers are still buying unique svstems and components to fulfill common
generic operational requirements. Funds for the development and
production of avionics subsystems are directed to the major weapon system
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manager rather than to a manager who is ~esponsible for standardization.
Also, avionics subsystems selected for standardization which are not
committed to a major weapon system are ranked low in budget priority and,
therefore, either fail to receive any funding or receive significant funding
cuts.

The five avionics subsystems discussed in this report offer a potential
savings of $770 million. This is only a small percentage of the cost
avoidance opportunities that are available through standardization of
avionics equipment. However, the importance placed on standardization
varies among the services, thus creating diverse degrees of support and
funding. Each service budgets for standardization independently and -
disburses dollars differently. ’

AT s e A s s P ERY O

The Committee believes that standardization efforts are likely to fail
unless adequate funding is provided to develop and procure these items of
equipment on a timely basis. The key is placing the accountability for
standardization programs at a high level and establishing specific budgets
for joint development programs.
The Committee’s recommendations and their dispositions by the Secretary of Defense
are shown in Figure 3-1.

Comments

The Committee’s report, while scathing in its assessment of standardization within the

NV, e Y

DoD, appears to underestimate the potential for cost avoidance or savings through a sound standard-

1zation program.

The Acquisition Improvement Program initially included an initiative on standardiza- -

AL

tion (Carlucci Initiative #21, "Develop and Use Standard Operational and Support Systems”), but the
emphasis has apparently changed over the past years. Initiative #21 was not included in the N
Consolidated Acquisition Improvement Program of 1983.10 it was dropped from the consolidated
category — "Improved Support and Readiness” — to which it was previously allocated.!1

The recent changes in DoD acquisition policy — specifically the revisions of Do)

Directive 5000.39, "Acquisition and Management of Integrated Logistic Support for Systems and

10Deputy Secretary of Defense Memorandum, Subject: “Priority Defense Management
[nitiatives,” 5 May 1983.

11 Deputy Secretary of Defense Memorandum, Subject: “"Year-End Report on the Acquisition
Improvement Program,” 15July 1982 (transmitting the Report of the Acquisition Improvement
Steering Group).
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FIGURE 3-1. CONGRESSIONAL MANDATE FOR AVIONICS STANDARDIZATION

DISPOSITION OF RECOMMENDATIONS PRESENTED IN
FORTY-FIRST REPORT OF THE
HOUSE COMMITTEE ON GOVERNMENT OPERATIONS
2 AUGUST 1984

[t has been recommended that the Secretary of Defense direct the Secretaries of the
Army, Navy, and Air Force to take three actions:

“(1) Ensure review and selection of candidate avionics subsystems where joint
acquisition would be appropriate, and assign the candidate project to a service at a level
high enough to assure adequate support.”

- By memorandum of the 18 .June 1984, the Under Secretary of Defense, Research
and Engineering, requested the Joint Logistics Commanders tJLC) to develop a
plan for implementation of the Defense Science Board 1983 Summer Study
recommendation to establish a formal mechanism for review and selection of
joint acquisitions below the system level While not limited to avionics
subsystems and components, it is intended that a formal, institutionalized
process established to evaluate requirements, technology. programs, and issues
to identify properly joint Service candidates including those of the avionics
community. Inclusion of the JSRC as an element of the JLC management review
system was specifically recommended. It s anticipated that this will result in
appropriate lead service assignments and subsequent management support to
ensure effective development, documentation, and use of standard subsystems

and components. .4

S

"t2) Ensure that funding levels set for projects sponsored by the Jotnt Services R

Review Commuttee on Avionics Components and Subsystems Standardization are "

sufficient to support development and production schedules necessary for avionics to be _~.]
available as Government-furnished equipment in accordance with programmed

installations in atreraft.” ‘ .-

- By separate correspondence the Service Secretaries are being directed to set . -‘:

adequate funding levels. Use of Government-turnished equipment s a separate ) ‘-_1

matter requiring case-by-case evaluation. A

"t3) Establish a dedicated program element tor research and development funds as
well as a budget line item for procurement funds to support the joint avionics program”™

- By separate correspondence the Service Secretiries iare being directed to
establish program elements for core avionics projects that will be separate and
distinct from other development and procurement etforts This should enahle
0SD and the Congress to identify readily such projects and support them
accordingly, while retaining the ability to reprogram tunds as mayv be dictated by
untoreseen emergencies.

SOURCE Disposition of Recommendations presented in Forty-First Report of the
House Committee on Government Operations, 2 August 1984
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Equipment” (November 1983), and Military Standard (MIL-STD) -1388-1A, “Logistic Support Analy-
sis” (April 1983) — are clearly designed to foster standardization when practical and cost-effective.
For example, the new MIL-STD-1388-1A explicitly includes a task on standardization — Task 202:
Mission Hardware, Software, and Support System Standardization. This policy emphasis, however,
will not, by itself, achieve maximum standardization of test equipment: it needs to be supported hy an

aggressive program to implement the policy and to eliminate the factors impeding increased stan-

dardization.
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4. JOINT SERVICE EFFORTS

This chapter reviews the activities and results of four Joint Service efforts to improve test

equipment management and support: the Industry/Joint Services Automatic Test Project, the JL.C

Oy  wedooddd A

Panel on Automatic Testing, the JLC Panel on Standardization of AGSE, and the Joint Technical

v e, -

Coordinating Group for Metrology and Calibration (JTCG-METCAL). The latter is a standing
committee of the JLC, whereas the panels are working groups established by the JLC to study and

report on particular issues.

INDUSTRY/ZJOINT SERVICES AUTOMATIC TEST PROJECT

The Industry/Joint Services Automatic Test Project was an outgrowth of the Industry Ad Hoc
ATE Project for the Navy that was completed in April 1977 (see description in Chapter 5). Its

objective was to examine management and technical issues involving automatic testing. [t was

AANINIRERENING AR | Buie

chartered and sponsored by five industry associations and directed by a steering committee composed
of senior executives and technical experts of the major industrial organizations affiliated with the
sponsoring associations in close collaboration with senior-level advisors from the Military Services.
The project was organized into three working committees (testing technology, acquisition support,
and management) that coordinated the work of 17 task groups Task group members included
275 experts from 86 industrial firms and 11 colleges/universities, supported by 225 representatives
from the Military Services.

The task groups identified problem areas, their causes and impacts, and possible solutions A
week-long conference/workshop provided a forum for proponent and adversary positions on all aspects

of DoD use of automatic testing (Automatic Test Conference and Workshop. San Diego, California,

April 1978). It also provided the data that the task groups used to develop 110 specific recom-
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mendations. During 1979, those recommendations were subjected to a benefits analysis (largely
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N qualitative) and integrated into a cohesive program of action for implementation. The project’s final

.\jv‘v’ -{

report, published in 1980, represented a distillation of 45 staff years of study and analysis.!

! c'.n‘.q' P A

Summary

Although many of the 110 detailed recommendations in the project’s final report pertain

PSP PS

to acquisition and testing technology issues, the recommendations that are germane to test equip-
ment management and support are summarized in the Appendix (Table A-1). The overall thrust of

the project is indicated by the following summary recommendations (assimilating 74 of the 110 rec-

Casd a8 71

ommendations with the highest ranking based on projected impact on readiness and life cycle cost) ~

that are quoted verbatim from the final report in order of priority. o

1.  ORGANIZATIONS, PEOPLE, FUNDING -

Problem

Despite an abundance of procedures, directives, specifications, and
other documents governing maintenance planning, few complex
weapon systems have been deployed with an adequate support "
capability. This paradox has its origin during the early phases of the
acquisition process, when support authority is most needed but least
effective, largely because resources are too easily allocated to more
immediate problems.

Recommendations

-~ Provide for a policy which imposes supportability requirements -
for acquisition of military systems, starting at the conceptual i
phase.

i}

" » 2. 3
OIS

N - Implement the above policy at the individual Service level by

establishing centralized organizations with appropriate account-

. ability, budget control, and responsibility for interservice coordi-
nation.

3y

-~

- Provide career paths and motivation for retention of manage-
ment and critical technical personnel, military and civilian.

Y g e
’ oy

Payback R

- Potential annual savings of $100 million in support equipment
acquisition costs.

s "e T T
P Y

. - Across-the-board improvement in military-equipment avail-
. ability for major svstems now under development.

P
A

lIndustry/Joint Services Automatic Test Project: Final Report (Washington, D C = Industry/ P
Joint Services, June 1980). )

12
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MILITARY EQUIPMENT DESIGN

Problem

The ability to test military equipment efficiently is prerequisite to
supportability. Testability, as a design discipline, is currently inade-
quate because there is no accepted method for measuring it and no
mechanism for imposing and enforcing it during the equipment
design phase.

Recommendations

- Develop verifiable testability requirements.

- Impose these requirements on the prime-system/automatic-test-
system design process, and take measures to ensure compliance.

Payback
- A potential 30 percent improvement in system availability.

- Significant reductions in the cost of support system hardware
and software.

SPECIFICATIONS, DIRECTIVES, CONTROLS, DELIVERABLES

Problem

Logistic-support directives, specifications, and standards are not
applied uniformly or early enough in the acquisition process.
Contract Data Requirements items are redundant and duplicative
across the Services, and have proliferated to satisfy individual
requirements.

Recommendations

- Impose standardized Contract Data and Automatic Test Require-
ments documentation as program planning and life-cycle cost
control deliverables.

- Require appropriately tailored versions of Logistic Support
Analysis/Logistic Support Analysis Record (LSA/LSAR) develop-
ment procedures early in weapon-system acquisition.

Payback

Increased interchange of data among the Services.

}

Significant reductions in the cost of logistic support hardware
and software across the Services.

Program management better able to benefit from lessons
learned




.
<,
<,
)
Ca
Cal
o~

3 y ’.‘:I-‘.-

L)
.5

[
s 0

e

ale

V]

SESENS

¢
ARt

NONELECTRONIC TEST DEVELOPMENT

Problem

Lack of effective automated maintenance equipment currently
results in degraded equipment availability, and excessive turn-
around times and costs associated with logistic spare-parts recla-
mation.

Recommendation

- Accelerate the application of automatic test in support of non-
electronic systems and equipment. Technology is available
which can significantly improve readiness and fuel efficiency,
and significantly reduce life-cycle cost and maintenance man-
hour requirements.

Payback

- A potential 30 percent reduction in maintenance man-hours per
operating hour.

- A potential 20 percent reduction in the cost of spares.

- A potential 10 percent reduction in the fuel consumption of
internal-combustion-engine-powered equipment.

TEST PROGRAM SET DEVELOPMENT AND MANAGEMENT

Problem

Although Test Program Set costs exceed hardware costs, they are
less predictable and less controllable. Moreover, there is no common
definition of what constitutes a Test Program Set among designers,
suppliers, and Government agencies. As a consequence, the user
receives a different support and maintenance data package of vary-
ing quality with each automatic-test acquisition

Recommendations

- Define and establish controls for acquisition and maintenance of
Test Program Sets, including test software, interface hardware,
and data.

Support the development of automated test-program generation
systems

]

Support ATLAS [Abbreviated Test Language for All Systems| as
the common Joint Services test language.

Payback

- Reductions in the cost of Test Program Sets, which is the major
cost factor associated with automatic test.

14
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- Predictable, measurable, and therefore manageable Test Pro-
gram Set development.

AUTOMATIC TEST TECHNOLOGY DEVELOPMENT

Problem

New-technology devices in developmental weapon systems pose test
problems that cannot be solved using traditional test techniques.
Support-equipment developers need advanced test techniques and
advanced automatic-test system architectures appropriate to these
increasingly complex test requirements.

Recommendations

- Establish continuing technology-development programs in spe-
cific aspects of automated test where the payback potential is
high.

- Support a technology-forecasting activity for timely identifica-
tion of technology advances destined to impose new automatic-
test requirements or to enhance automatic-test capabilities.

Payback

- A potential technological breakthrough capable of dramatically
reducing the costs associated with support hardware and soft-
ware.

DATA BANKS AND MODELS FOR LIFE-CYCLE COSTING,
LOGISTIC SUPPORT ANALYSIS, AND TECHNOLOGY
ASSESSMENT

Problem

Within the Department of Defense, there are many similar but
separate data banks, each with its own access procedures. The
diversity of models and their implementation further weakens the
integrity of the systems engineering process. The result is a less
than optimum interchange of Joint Services and industrial informa-
tion.

Recommendations

- Establish common models and Logistic Support Analysis
techniques tailored to the systems engineering process during
various phases of acquisition.

- Establish a linking data-bank network to improve data common-
alty and the ability to use lessons learned across the Services.

Payback

- Improved management understanding of the true costs of auto-
mated test, as differentiated from those of prime systems.

4-5
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- Improved tools for effective prediction, measurement, and con-
trol of support costs.

- Utilization of lessons learned across Service lines.

8. SYSTEM-SOFTWARE DEVELOPMENT AND MAINTENANCE

: Problem
1 The development of automatic-test system software is a complex
! process, which differs subtly from that for other DoD software.

Unfortunately, there is no consistent, top-down understanding of the
s complex hardware/software relationships involved. As a conse-
quence, cost reduction and control are ineffective, and software
maintenance is unnecessarily hampered by the many versions of
nonrehostable, proprietary software products that are developed.

Recommendations

- Rigorously define software life cycle, and requirements for con-
figuration control and quality assurance.

- Develop guidelines for configuration management and for the
maintenance of automatic-test system software.

Payback

- Significant reductions in software-development costs, the result
of managing the true cost drivers.

- A 20 percent reduction in software maintenance costs.

- Option for software organic maintenance across the Services.
9. METROLOGY AND CALIBRATION

Problem

The establishment of test-system tolerances and accuracy require-
ments is hampered by the absence of technical criteria and
discipline. Typically, test system specifications are characterized in
terms of component measurement and stimulus units. Few auto-
matic test systems have been specified to a common reference point,
or take into account the effects of interfaces and adapters. The conse-
quences: trial-and-error software changes, arbitrary accuracy
derating, and unnecessary removal of units for calibration.

Recommendations

- More actively involve Metrology/Calibration Centers at an early
stage in automatic test design and support functions.

- Involve the National Bureau of Standards in basic measurement
standards, and support research in technique development for in.
place traceability

4-6




Payback

- Greater consistency in the quality of measurements made in the
field and at depots.

Improved weapon-system and support-equipment availability
and reduced on-site spares requirements.

Fewer man-hours dedicated to test-equipment calibration.
TRAINING

Problem

The effective skill levels of the automatic-test operator and mainte-
nance technician are increasingly overwhelmed by the requirements
of contemporary technology. Supervisor training is particularly
weak and, aggravated by lack of motivation, results in a high rate of
turnover among the better people. Training still relates to basic
skills and traditional training methods, creating a mismatch
between the instructional methodologies used and the highly
sophisticated equipment involved.

Recommendations

- Plan, formalize, develop, and fund innovative approaches to the
training of support-equipment operators, maintenance techni-
cians, and shop supervisors.

- Establish formal training courses for personnel at all levels -
acquisition managers, engineers, and technicians

Payback

- Improved motivation, retention, and time in service for techni-
cians/supervisors.

- Increased individual and unit productivity

- Improved weapon-system and support-equipment availability
MAINTENANCE SHOP PRODUCTIVITY

Probiem

The Maintenance Shop Supervisor is hampered in his management
of support-equipment resources by the absence of real-time data on
such items as status, priority, production, manning, and inventory:
automated processes cannot be effic